Abstract The modified simple equation method is an efficient method for obtaining exact solutions of nonlinear evolution equations. In this paper, the modified simple equation method is applied to construct exact solutions of the modified equal width ( 
Introduction
Exact solutions to nonlinear evolution equations play an important role in nonlinear physical science, since these solutions may well describe various natural phenomena, such as vibrations, solitons, and propagation with a finite speed.
Recently many new approaches for finding the exact solutions to nonlinear evolution equations have been proposed, such as the inverse scattering method [1] , Hirotas direct method [2] , tanh method [3] , extended tanh-function method [4] , multiple exp-function method [5] , transformed rational function method [6] , first integral method [7] , modified simplest equation method [8] [9] [10] [11] [12] [13] [14] and so on.
The modified simplest equation method is a very powerful mathematical technique for finding exact solutions of nonlinear ordinary differential equations (ODEs). Recently, this useful method is developed successfully by Vitanov et al., [11] [12] [13] [14] and the reference therein.
The modified simplest equation method [8] [9] [10] is based on the assumptions that the exact solutions can be expressed by a polynomial in ; such that F = F(n) is an unknown linear ordinary equation to be determined later.
The modified simplest equation method [11] [12] [13] [14] is based on the assumptions that the exact solutions can be expressed by a polynomial in F, such that F = F(n) satisfy in the equations of Bernoulli and Riccati which are well known nonlinear ordin-ary differential equations and their solutions can be expressed by elementary functions.
Using this method in works [8] [9] [10] exact solutions of the nonlinear Fitzhugh-Nagumo equation and the Sharma- Tasso-Olver equation and the generalization of the  Korteweg-de Vries equation were obtained. Also, in works [11] [12] [13] [14] exact solutions of a class of equations that generalize the reaction-diffusion and reaction-Telegraph equation and Fisher equation are discussed.
The aim of this paper is to find exact solutions of the modified equal width equation and the Fisher equation and the nonlinear Telegraph equation and the Cahn-Allen equation by using the modified simplest equation method [8] [9] [10] .
The paper is arranged as follows. In Section 2, we describe briefly the modified simplest equation method. In Sections 3-6, we apply this method to the modified equal width equation and the Fisher equation and the nonlinear Telegraph equation and the Cahn-Allen equation.
Modified simplest equation method
This method consists of the following steps [8] [9] [10] :
Step 1. Consider a general form of nonlinear partial differential equation (PDE) Pðu; u x ; u t ; u xx ; u xt ; . . .
Assume that the solution is given by u(x, t) = y(n) where n = x À ct. Hence, we use the following changes: 
where y = y(n) is an unknown function, Q is a polynomial in the variable y and its derivatives.
Step 2. We suppose that Eq. (3) has the following formal solution:
where A i are arbitrary constants to be determined such that A N " 0, while F(n) is an unknown function to be determined later.
Step 3. We determine the positive integer N in (4) by balancing the highest order derivatives and the nonlinear terms in Eq. (3).
Step 4. We substitute (4) into (3), we calculate all the necessary derivatives y 0 , y 00 , . . . and then we account the function F(n). As a result of this substitution, we get a polynomial of F 0 ðnÞ F ðnÞ and its derivatives. In this polynomial, we equate with zero all the coefficients of it. This operation yields a system of equations which can be solved to find A i and F(n). Consequently, we can get the exact solution of Eq. (1).
Modified equal width equation (MEW)
Let us consider the modified equal width equation (MEW) [15] 
By make the transformation uðx; tÞ ¼ yðnÞ; n ¼ x À ct; ð6Þ
Eq. (5) becomes
Integrating Eq. (7) gives
Balancing y 00 with y 3 gives N = 1. Therefore, we have
It is easy to see that
Substituting (9) and (11) into Eq. (8) and then setting the coefficients of F j (j = 0, À1, À2, À3) to zero, we obtain
Eq. (12) directly implies following solutions:
Thus, Eqs. (13) and (14) become
By substituting Eq. (18) into Eq. (17) we get
The general solution of Eq. (19) is
where a i (i = 0, 1, 2) are arbitrary constants.
Thus, we have
Now, the exact solution of Eq. (1) has the form
If a 1 = 0 and a 0 = a 2 = 1, we have
Fisher equation
Consider the following Fisher equation [15] 
We look for solution of Eq. (24) in the form
By substituting Eq. (25) into Eq. (24) we get
Therefore, we have
Equating expressions at 1 F and 1 F 2 to zero we have the following equations:
or equivalently
Substituting F t from Eq. (29) into Eq. (28), we have
Let the solution of Eq. (30) is of the form
By replacing (31) into (30) we obtain
which solutions are
Hence, the solution F(x, t) is given by
Derivatives F t , F x and F xx are given by
;
Substituting and comparing the coefficient, we get 
Comparing our results with Vitanov's results [13] then it can be seen that the results are new.
Nonlinear Telegraph equation
In this section we study the nonlinear Telegraph equation [16] 
We use the wave transformation uðx; tÞ ¼ yðnÞ;
Substituting (40) into (39), we obtain ordinary differential equation:
Balancing y 00 with y 3 yields N = 1. Consequently, we have
Substituting (42) and (10) and (11) into Eq. (41) and then setting the coefficients of F j (j = 0, À1, À2, À3) to zero, we obtain
Eq. (43) directly implies
In this case, Eqs. (44) and (45) become
By substituting Eq. (47) into Eq. (48) we get
The general solution of Eq. (49) is
where a i (i = 0, 1, 2) are arbitrary constants, while m 1 and m 2 are given by 
By substituting Eq. (54) into Eq. (55) we get
The general solution of Eq. (56) is
where a i (i = 0, 1, 2) are arbitrary constants, while r 1 and r 2 are given by
Substituting Eq. (57) for F(n) into Eq. (42) for u(x, t) we have exact solution in the form: 
Cahn-Allen equation
The Cahn-Allen equation [17] is in the following form:
Let us we look for solution of Eq. (60) in the form
By substituting Eq. (61) into Eq. (60) we get
Equating expressions at 
Substituting F t from Eq. (65) into Eq. (64), we have
Let the solution of Eq. (66) is of the form
By replacing (67) into (66) we obtain
Substituting and comparing the coefficient, we get
By replacing in (69) we get
If a 0 = a 2 = 1 and a 1 = 0, we get uðx; tÞ ¼ Ç 1
If a 0 = À1, a 1 = 0 and a 2 = 1, we have uðx; tÞ ¼ Ç 1
Comparing our results with Tascan's results [17] then it can be seen that the results are same. Thus, this method is efficient and general for finding exact solutions of nonlinear evolution equations.
Conclusion
In this paper, the modified simple equation method is applied successfully for solving the modified equal width (MEW) equation and the 
